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1.0 INTRODUCTION AND OVERVIEW

Tetra Tech MNUS, fnc. (TINUS) has been contraciad io perorm a subsurizos invastigation for the
Department of Navy, Engingering Fisld Activity Northeast (EFANE) at and near the Naval Weapons
indusirial Besarve Plant (NWIHP) in Bethpage New York (thersinalter referred 1o as the site). Since 1884,
‘30f“fﬂwﬂ Grumman, the LS. Navy, and the New York State Depariment of Environmental Congervation
(NYSDEC) have been woking togsther 1o address the regional groundwaler contamination issues

%

assorigled with historic NWIRP Bethpage and Northrop Grumman Corporalion operations.

A Record of Dacision (ROD) was published by the Mavy in Aprdl 2003 that identified a series of actions be
taken by the NMNavy o address groundwater comlamination that les beneath and to the south of their

respective properigs.

As a resull, several vertical profife bonngs ware inslafled to defineate the southemn boundary of g

groundwatgr conjaminant plume. The sas‘npié:’ag date from these borngs were used o ibcale the
proposed well clusiers 1o be installed as pan of this program. This document is the work plan for the
outpest monitoning well program, which will include the driliing and installation of 9 moniloring wells at 4
ncations off the Navy property. The drilling locations are shown o Figure 1 and arg further detailed in
Figures 2 and 8. A summary of the drlling program is inchudsd in Table 1. Figures and tables are

provided at the end of the document,

This section provides an nroduction and overview of the program.  Section 2 desaribes the necessary

tasks to complate the Heldwork activities,

Mornmanng wells will b ingtalied 1o difterent depths, which are classified as Deep (D), o 2 {02, and

Deep 3 {03}, as defingd below,

¢ [Deep (0 zone -50 to -365 ft msl.
«  Dasp 2{D2) zone -365 o -530 f msl

o Dwep 3 {03 zone -530 1o -880 Hmsl

The wells will be instgdled in clusters, and drilled, instatled, and developed in the following general order,

however, sie-specific conditions may cause 1he sequence 10 be modified:

1. Dyl the deepest boring and collect split-gpoon samples.

2. Gammma Log the despest boring.

OA0GHaE 11 O 0812
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G, install the deepest well {inciudes selting the screen and instaling the backiil matenals, seals, and

focking protechive tasingd, see Atlachment 1,

Dl and instali the remalining shaliow wells in the cluster, collecting sphit spoon samples as described

;ﬁ»,

i Section 2.

&, Develpp wells,

LRG0 1.

3]
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2.0 FIELD INVESTIGATION TASKS

The tasks that are necessary (o complete the Hield acthvities are described in this section,

23 MOBILIZATION/DEMOBILIZATION

The subsurlace investigation will be performed by TINUS, with support from subcontractors for drilling,
mvestigation derved waste (1DW) disposal, and surveying activities, The supervisor of the team will be a
TINUS regresentalive, who will be identitied as the Fleld Operations Leader (FOLY.  Additional TINUS
stall will be onesite as needed, and the subcontractor stall will vary from one individual for W activities

upwards (o several peopls for drilling activities,

§ should be noted that the drilling sites are on publichy owned propery lols. Aczcess i the lots will be

obtained and coordinated by the Navy.

The TINUS FOL will obtain the necessary squipment for completion of the leldwork, including setling up
the command post.  Heaith and Salely laining will be condusted for alf site personnsl, including

maindanng alt necessary documentation and ensunng complisnce in accordance with the Health and

Satety Plan and the subcontract documents. Lotations will be cleared of utilities pnor o drilling.
22 DRILLING ACTIVITIES

Diriling sctivities will be performed using mud rotary drifling lechnigues, A boring log will be maintained

for wach boring drfted.

2.2.1 Mudd Rotary Drifling

The well boring diameters will be af least 8 inchies 1o provide sullicient annular space Tor the installation of
4 inch-thameter wells. A smaller diamelsr pilol hole can be drnfled during soft sampling, however, the
boring must be reamed with a farger doll Bl prior to well instaliation. Thie drill bit and drill rods shislt be the

type to accommodate split spoon sampling through the dnilf siring. A mulli-balfle chambar, high capacity
mmud pan or dug mud pit will be used 1o hold driliing mud during the dedliing activity.  The injection of water
and polymar-free bentonile delling mud i allowed. Al lubricants that will potentiaily come In contact with
ihe drilling mud will be of food grade gualily, The use of any other types of additives is prohibited without

prior approval of the TINUS Prolec! Manager,

figy
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2.3 SOILJGROUNDWATER SAMPLING

vvvvvv Soit samples will be collected rom the each of the well borings for lthologic descriptive pumposes. The
soif samples will be collected using splil spoon samplers according 1o American Society for Testing and
Materials {ASTM) D-1588 mathods. in the despest boring at each cluster soil samples will be collected at
100 {oot irdervals throughout the boring. For the other borings i eadh cluster soil samples will nol be
collected. Gince drilling techniques lor the permanemt munitoring wells are difterent than for profile
bonngs, vercal prolite boring-type groundwater samples will normally not be coliected during the
instaliation of the oculpost monitoring wells.  However, #f based on the boring Hhology date, & targst
screen inferval ¢ delermingd o consist prinvanty of fine-grained material not appropriate for setting a weil
vvvvv soraen, then groundwater samples will be coliected, in accordance with the Gutpost Monitoring Well

Drdling Contingency Procedures presented in Altachment 1, fo aid in the selection of an alternative

SCrasn pons.

A groundwater sample will be collsgled dmmq the finat purge of each oulpost monitoring wall, This
sample will be collected by reducing the discharge rite of the submersible pump o 8 minimum and then
diractly filling sample vials from the wbing discharge, The sample will be analvzed for VOCs. This data s

considersd to be semiquantitative and will only be used as an initial soreen of the quality of the water in

the well,

2.4 NATURAL GAMMA LOGGING

Downhole natural gamma logging will be performed by the diiling subcontractor in the Gutpost Weil
porngs as shown on Table 1. Upon reaching the final depth of the boring, the downhole drilling
equipment will be removed, and gamma logging will be perormed from ihe land surace 1o the iotal depth

the porng. The results of the lugging will be evaluated by TINUS and Arcadis Geraghly and Miller
{Morthrop Grumman} and will be used in combination with split spoon sample observations to determine

eract woll screen placsmeonts.

2.5 MONITORING WELL INSTALLATION

Monitoring welis will be inslalled with the scrgen intervals shown on Table 1. A typical well construction
detail is provaded n Figure 4. The well screen and riser pipe will be iowered inlo the open hole alter the
drifling mud is thinned 10 the Tulies! extent possible without resulting in excessive caving. The mud rolary
borings will also be reamed along the screensd interval, prior 1o well instaliation to rermove as much
criling mud a5 possible, The depths of all backiiled matenals will be conzia nily monitored dunng the wel

mstaliation process by means of & wirg-ling measuring device,

B
s
LN
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The outpost wells will be constructed ol dinch diamster, schedule 80 Nationa! Sanitalion Foundation
{NBFj-grade Polywinyl Chioride (PVC) well casing and screen,  Only materials mesting Amearican
Petroleum Instifule (AFD and ASTM water well standards will be used. ANl well scresns (sloted
construchion} will be 10 slol (3010 Inchesh. A vented PYC well cap and threaded PVYT botlorm cap will be
nstalied on egach well. All riser and screen sections will be flush-joint, intermally-threaded. Joirds will be
made up 50 that when tight, all threads are bured within the riser walls. Mo couplings, solvents, .giues., or

shemcal cleaners will be uzsd moweall corstruction,

After selling the well sereen and casing, the gravel pack (W.G. No. 1) will be placed within the boring

anmidus, o a depth as ientified wy Tabie 1. The well grave! will be placed as follows:

= DespD) Wells: to g minsmuny of 10 fest above the top of the soraen.

«  Deep 2 {08 Wells: 1o a minimum of 20 feel above the top of the screen,
o Dgep 3 {03 Wells: to a minimum of 25 lee! above the Cep ot the screen.
The gravel pack will be carelully placed into the @nnuius) wough a tremis pipe and ds depth will be

carefully checked during placement 1o be sure that it has not bridged. A fine sand layer {?mer than gravel
pack) wilt be placed iy the annulus on lop of the gravel pack in the same manner as the gravel pack, as

follows;

o E”}m«psm Wells: 5 feel thuoK above the top of the gravel! pack.
+  Deep 2 (023 Wells: 10 fest! thick above the top of the gravel pack,

»  Desp 3{D3) Wells: 15 iget thick above the top of the gravel pack,

The gravel pack and fine sand thickness may be changed based on subsurface conditions. A 4- 1o 8-foot
thick bentonile seal will be installed above the fine sand layer using a tremie pipe. The seal will consist of

&

approximately 1.25 pounds of pure bentonite per galion of water. A Volclay® benlonite slurry will be
nstalted within the anmular space above the bentonile seal using 2 tremis pipe. I all wells, the slurry will
be instalied 10 approvimately 3 {eet below land auface in one continuous operation. The tremie pipe wil
be gradually removed from the annular space as the slurry s added trom the boltom up. Upon approval
by the TINUS representalive a cement-bentonite slury may also be ysed within the annular space at

depths no deaper than 100 fest below ground surface

Welis will be complsted al grade by cemeniing a 12-inch diameter, locking curb box in place over the
wells., A fine sand will be insialied above the lop of the benlonite slurry and inside the curb box to permit

any water which may accumuiale inside the curb box to drain. A 0.5 fooi thick concrete apron measuring

QIR 2-3 G082
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2 Heet by 2 (gel square will be placed around sach well, Kayed alike well locks will be used 1o secure the

wells, A typical well delal is provided on Figure 4

2.6 MONITORING WELL DEVELOPMENT

The monitoring wells will be developed no sooner than 24 howrs alter insialiation (o remove fine materials
and sediments from the area around the well screens, and o remove dell cuttings and residual Huids from

the area around the monitored interval of the baring.

Mf\mmmsq wells will be developed using a combination of air Bt and mechanical swrging. A threaded,
inch diameter sieel educlor pipg with a dual surge block assembly {Le., two rubber swabs ast 3 leat
apart along a length of pedorated steel pips] will be installed in the well with the surge block set at the
base of the well screen, A 34-inch diameter poiyethyleneg airing will then be inserted in the educior pips
o a depth above the 1op of the well scresn. The well will be developed using the combination of air i
pumping and surging {vertical movemant of the surge block in the soreen zone) at 2-loot discrels intervals
upwards along the entire length of the well screen. Field parameters, including pH {standard units),
speciic cunduciance {millisiemen per centimeter (mBfom)], temperature [degress in centigrade), angd
turbichty {nephelomelnc turbidity units (NTU} will be monitered and recorded periodically throughout wel!

davelopment.

Well development wilt also include purging stagnant water from the well above the soreen interval and
nnsing the inferior well casing above the waler labile by using only water frorm thal well. The well will be
covered with a clgan well cap, which will be rdnsed with distilled water prior to installation. The resul of
this operation will be a well casing free of extrangous materials {grow, benlonile, sand, elc.). Al the end
of the purging stage, the water extraction rate will be decreased and a groundwater sarmple will be

coltected from each well,

Development will continue untd all vaces of drilling mud are removed, and the wall produces clear,
sediment-lree water, to the extent practical, In compliance with NYSDEC policy, every effort will be made
o develop wells unlit urbidity {as measured in the hield) & less than S0 NTUs. Howsver, in some
nstances, the 50 NTU standard may not be attainable, i the observed turbidity is the resull of the
tormation screened and not related to well design, installation, or development. Therslore, I alter 2 “best
well development effort,” the 80 NTU standard cannat be altained and turtadity stabilizes (above the
50 NTU standard), the well will be considered acceptable, provided the inlegrity of the well is salisfactoriy

proven,

The development Huid will be containerized and transponted 1o the decontamination are where i will be

stored in g lank.

CTO (818
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27 INVESTIGATIVE DERIVED WASTE HANDLING

Al investigative Dedved Waste {IDWY accurmulated during dilling activities will be collected, accurmnulated
at the MWIRF Bethpage, and eventually disposed off site. These materials include soil cuttings, deitling
md, discharge water, development water, and decontamination water. The soil cutlings and drilling mud
will be coliscied in 55 gallon drums by the drilling subcontractor and will be transferred to a rofioff
container that is capable of separating liquids from solfid materials. The separated liguids will be pumped
fraem the rollolf container 1o a holding tank, The discharge waters and decontamination waters will be
coflerted by the driliing contractor and will be ransferred 1o the holding tank, Al wastes will be staged for

future characterization and disposal,

2.8 BECONTAMINATION

A centrally located decontamination pad on the NWIRF Bathpage will be used for the aollection of all
decontamination-generated  fuids.  All decontamination tuids will be collected and staged flor

charactanzation and subseguent disposal.

The decontamination operations wilt congaist of washing diilling equipment using & high-pressure potable
stearn wash.  The spilt spoons and the downhole groundwater sampling equipment will be

decontamingied with & detergent wash, a polable waler rinse, and a deionized water rinse.

2.8 SURVEYING

Al newly installed monioring wells will be surveved by a New York State-licensed survevor for both
horizontal and vertical contral & tota) of three monitoring well relerence points will be surveved for
verical contral, including the 1op of the protective caging, the top of the riser pips, and ths ground suracs,

The venter of the well cap will be surveved Tor horizontal control,

2.30 DOCUMENTATION

Documerdation required o support this project will consist of the tollowing items;

+  Fisld Notebook
»  Boring log for each horing
o Woell completion form for sach well

«  Well developmernt recod

202
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2.1 SPILL CONTROL MEASURES

Spilfls will be controlied using the measures that are defingd in the Heath and Salety Plan. The general
process will nclude immediate response to contain the spill and subsequent cleanup measures © prevert

any further impact 1o the environment.

212 BEPORTING

A monitoring well installation summary repart will be prepared and submitted as before. This report will

inchude geologic fogs, well construction diagrams, gamma logs. sample results and developmaent data.
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| FIGURE 4
TYPICAL MONITORING WELL CONSTRUCTION
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: MONITORING WELL SHEET

- ‘ FLUSH - MOUNT
Tetra Tech NUS, Inc.
PROJECT f”»&/ 2 LOCA TION DRILLER
PROJECT NO. #5077 BORING ORILLING o7 7 g 7
DATE BEGUN DATE COMPLETED e Jovel A2 i

FIELD GEQLOGIST

DEVELOPHMEMT! 7 /%

&JRO{JN{) ELEVATION DATL METHOD ?s G AL s 0
---------- £
o CLEVATION TOP OF RISER: )
T -
] o s ‘
pN g e TUPE ? SURFACE SEAL: / X:’ r”(f"/ﬁ!f*’*”‘/f
E A ==
o
7 % o f‘ ?X /
o 2
FLUSH WOUNT—r”" 7 TYPE OF FROTECTIVE CASING: S <
SURFACE CASING 7 ﬂ .
WITH LOCK ZI7 LD, OF PROTECTIVE CASING: 72
& 3 N"\
Z 0 7 I g
f o DLAMETER OF HOLE:
[ ”3 N\“’W-., i o~ s
720 e TYPE OF RISER PIPE A S A FO
N
4 /j/j RISER PIPE 1.D. z e;-“‘
v - TYPE OF BACKFILL/SEAL: Lo &l emiend
<4 K PG Lo ns ol fie Phdd
Y/ 'y f/:./{
;j 1
L FLEVATION/DERTH TOR OF SEAL: /

b TYPE OF SEAL: ,(%’ﬂ 1:72:,' /’:’

— ﬂgvmmmwm TOP OF SAND:
/"{/r

;«‘/;’7‘ ’Z'/‘? / ‘“j
Feceen
. ﬁif\%ﬂm{ﬂﬁ‘f?m Tow Of‘ ﬁmw
TYPE (F SCREEN:

,ffzn,f Jﬂﬁm}{*gjiﬁ:iﬁﬁt}j

£ (m rEL j wned f INTAR TN

," AN «z/,,(f ff»

ROV G20 s LN _AG AOS 4

e SR

e

e TYPE OF A;m patk: _LiL B4/

LG

J ;;‘-’3

e ELEVATION f DEPTH BOTION OF
ELEVATION / DEPTH BOTTOM OF SARD:
P ELEVATION TEPTH BOTTOM OF HOLE:

BACKFHL WATERIAL BELOW Sadn

SCREEM:

JE S—

S SN

ED_002631A_00010293-00016



FOHEE MR § {05 Loh MO0 448 MO dF
LI DHIGOLINOW LS OALING B L

ILvF

$i2aEeE {81 4
- # R E
ST Aul

w (6109 ON VI AT A}
: AT GEEXIQTE dVIE XV

LE5E
MR S

e AR T
¥ r}

GION LOTUET N ITE YW 1
GUON LT G857 ¥IOTE SV XV

FHYIV I grongan
QY LEBT=VINY

EN

0 08

A
BEE,

: 6 £
GESNIVIH dF I XYL

(
TULS

Sy
¥
”
3

e

P

[ RN
o
ks
Y

x

o

G end &
SRR Y

L g F o ER LT
SXH 5 A Eal

CHOY08) 5 aNvT A00dg

ED_002631A_00010293-00017



BRI I S S ) SR 400 £ A A ]

{rxs % b E p ‘, -
SHTLES T ¥ A IFAANGL Y oo} £E Meey B @7 MO-dE SON HIFL VHIFL MRS
UFLIARAS FIV ] FTIIA DHIBOLINDH 1804ING BO3 ANINISYS « i e
wraa yiva SRS AAYN 30 L4230 8N WINRD

YWou 1 M teReeEr 3 4 SERE-SEE (3953 & ,\. ¥
. § R ] .,\,... s e A
EL s M VAR 18 | o s

G 'ONEAZAMAS UNYI <
¥ oeEaNinng v LIRS
>

SFE Lo

QT A REERD

ot R

T AYIEYY

BIE X

¥

PRI e

3
*
e
o
by
&
st

4

ey S R e A

HUON LOE2E Y201 dYIN AT IS _
4 SUON L0795 YO0TH VI XVL !

GiBpE 8Y

N LR F
¥

!
i
s

R EEXYE

b EON LT 008 BDUTH IVIV XKL

FIIZY 2 fppgg e m
Ud DY s SEF VIR !
't m.ﬁv..w‘ ¥ SNTRASYS

o U ISURPR PR E RN

Y WL e

T R VAN A w F

SR M
TR 5aveg

IASHELE T GRTGT F wF i L indd W

Gty os)
@Yoy FIHEYIR

P
o e 4 rtens oot o seciooe e T —

S o

T .
s 3

. 7o

H o
+ ¢ ﬂ(
S

CgEo

ED_002631A_00010293-00018



(007 2°C M0-a8 ¥ {20) 0 M0 dd
SETHEMS DRIFOLIBOW AS04I00 $04 ANINIZYT

R

e

G iR 4
AHOR dNYY

TS

PON LT Y68 NOOMF dVIVAF TS
FLEVT RS NOTH SV XS

SFEIV iRy
LAY VPSSV FEY
ATV ENTHYIR ]

Byt dipy ney F Ry A

k Fitrves
DAty

4

AT

ED_002631A_00010293-00019



welF

{48 BF MOR F 00 40 MOIR

N

¥OH § B erenowsr G g

e

§ETIRAS DREHQIINQN ASDFL 60 HOd ANIWISTYE

URGL R0 SR5EE 4§
A e T

RE PR TR TIPREIR 4

P

¥

3 -
Y s

ki

Ul
ik
CTH IV ¥ Sapa e oy

FEETINEES

oy g8
AN

EISRI TN

A5 H V1

ARt iTiey 1838 i3

SEIT LR

L DON LT aE YO JVIV X

x4

2 IKYEIL

LANE

N

~
N

EDI

y.

e

¢ ROB

{5

ED_002631A_00010293-00020



ED_002631A_00010293-00021



QUTPOST MONITORING WELL
DRILLING CONTINGENCY PROCEDURES
NWIRP BETHPAGE, NEW YORK

As a normal practice, the deepest well at each cluster will be drilled and installed first,  Spiit
spoon samples will collected throughout the boring and across the despest screen interval as

indicated in Table 1. Based on regional data, significant confining unit {fine-grained malerials
greater than 4 feet thick) should not be present at the planned screen interval and therefore the
geophysical log will be conducted (o confirm the absence of clay unit across the screened
interval, and the screen and well will be installed as piénned.
However, it significant clay units are encountered within the planned screen intervals {grealer
than 20 feet thick), then the following contingencies will be implemented.

Contingencies for the Fiest Monitoring Wall Installed in sach Cluster

1.0 Based on split spoon sample resulls, clay andior clay lenses are prominent throughout
the target screen interval (le. a 20 foot thick or greater silty/sandy zone is not present
within the {arget screen interval, see Table 1), then

Continue drilling downward while collecting split spoon samples every five
feet, until a minimum of a 20 foot sandy zone is encourtered, but proceed no
further than 50 feef beyond the bottom of the target screen zone {deepest

well onlyl.

- Hun geophysical log {deepest well oniy).
- Gereen length is 10 be a minimum of 20 feet and a2 maximum of 40 feel, and

placed in a sandy zone. The top of the screen shall not be higher than the

top of the targei sereen interval and the boltlom of the screen shall not be

lower than 50 feet below the bottom of the target screen interval,

- It a screen interval cannot be selected as indicated above, then identify the
next deepest well that can be installed in that cluster. Backiill the boring 1o
that depth with bentonite {0 seal the bottorm of the boring and then install the
well.  The decision on where {0 place the deepest welt will not be made in

the field.

BPO30R0OPMCONT 07-28-03 %
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Based on spht spoon sample results, a significant clay unit (s} is present in the top half of

[N
>
L)

the target screen interval and 10 1o 20 feet of sand is present in the bottom portion of the
targe! screen interval. The screen will be then placed below the clay unit. To determine
the screen interval,

- Continue drilfing and collecting split spoons to determineg if the sandy unit
continues downward (deepest well only). Stop when a significant ¢clay unit or
the equivalent of sand sufficient for g 40 foot screen interval is encountered,

- Hun geophysical log (deepest well only).

Install well in sandy zone. The screen length may be adjusted 1o 20 1o 40

feel to Hit in sandy zone,

3.0 Based on split spoon sample results, a significant clay unit (8} is present in the bottom
hait of the larget screen interval. The well screen will be installed abave the clay unit.
To delermine the screern intgrval,
- Slop drilling at bottom of target depth,
- Run geophysical log {deepest well only}
""" - install well in sandy 2one above clay unit, and shorten well screen {but no
less than 20 fesl) so that the top of the screen is not higher than the top of

the target scresn interval,

4.0 Based on split spaon sample results, a significant clay unit is present in the middie
portion of the target screen interval and a viable sandy unit is present above and below
the clay unit, such that the selection of one unit over the other can not be decided with

the available dats,

Install next shaliowest well as identified under Contingency 1 above,

- He-drill the boring and collect two temporary monitoring well samples to heip
determine the screen interval. One water sample will be collected above the
clay unit and one water sample will be collected below the clay unit. The
screen interval will be placed in the interval with the highest detected site
VQC.
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i signiticant clay unils are detected in the less deep monitoring well screen intervals, then the
cordingencies listed above will apply, except thatl well screens may be shortened 50 as to not
over lap will the deeper well screens, Waler samples in the boring will be collecied only in the

gvent that geophysical data cannot be used to delermine soreen intervals,
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